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Midabdominal aortic coarctation presenting with
severe pre-eclampsia
Carolyn Glass, MD, Adam Bulter, BS, Deepak Deshmukh, MD, Karl Illig, MD, and
Michael J. Singh, MD, Rochester, NY
This is a case report of a 23-year-old pregnant woman with uncontrolled hypertension, resulting in delivery of her baby
at 28 weeks. Postpartum, she further developed claudication and postprandial abdominal discomfort and was diagnosed
with coarctation of themidabdominal aorta. She underwent thoracoabdominal aortic repair from the descending thoracic
to infrarenal aorta. A bifurcated graft was used to complete the aorto-common hepatic artery and aorto-superior
mesenteric artery bypasses. A third graft limb was sewn to revascularize the left renal artery. At 1-year follow up, all
symptoms had resolved. This is an interesting coarctation patient treated successfully with thoracoabdominal reconstruc-
tion. (J Vasc Surg 2011;54:511-4.)
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AA 23-year-old pregnant woman with a past medical
history of tethered spinal cord developed severe hyper-
tension (HTN) during her first trimester, with systolic
blood pressures reaching the 220s. An outside hospital
magnetic resonance angiogram reported isolated bilat-
eral renal artery stenosis, without mention or diagnosis
of an aortic coarctation, and she was placed on a three-
drug antihypertensive regimen. Her blood pressure was
poorly controlled, and during her third trimester, she
developed severe pre-eclampsia, requiring an emergency
C-section at 28 weeks. She delivered a 1-pound 14-ounce
infant. Postpartum, her uncontrolled HTN continued de-
spite a three-drug regimen (Labetolol, 1,500mg; Aliskiren,
300 mg; Amlodipine, 5 mg). Upon transfer to our institu-
tion, she described a long-standing history of lower extrem-
ity intermittent claudication and chronic, nonspecific gas-
trointestinal discomfort after meals.
Preoperative physical examination revealed equal arm
blood pressures, an audible abdominal bruit, and delayed,
diminished femoral pulses. A computed tomography (CT)
angiogram revealed a 4-cm focal narrowing of the abdom-
inal aorta at the level of the mesenteric vessels, occlusion at
the origin of the celiac artery with multiple collateral ves-
sels, including a patent arc of Buehler, severe stenosis of the
proximal superior mesenteric artery, and bilateral focal
stenosis of the renal ostium (Fig 1).
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After obtaining surgical consent, she underwent an
pen aortic repair through a thoracoabdominal approach.
14-mm Dacron graft was sewn end-to-side from the
escending thoracic to the infrarenal aorta. A 12- 7-mm
ifurcated graft was sewn to the 14-mm graft and anasto-
osed to the hepatic and superior mesenteric arteries. A
hird graft was sewn from the aortic graft to revascularize
he left renal artery. The right renal artery appeared chron-
cally diminutive on the CT angiogram and intraoperatively
approximately 3 mm in size and smaller when traced to the
ilum) and was left alone (Fig 2).
OSTOPERATIVE COURSE
Immediately following surgery, her poorly controlled
TN was markedly improved (140/90) while on a two-
rug antihypertensive regimen. Her lower extremity clau-
ication symptoms and gastrointestinal symptoms re-
olved. Renal function was stable (preoperative creatine was
.00, 24-hour postoperative creatine was 0.8). She was
ischarged home on postoperative day 10 on Metoprolol
00 mg twice daily and Norvasc 2.5 mg daily. At the
-month follow-up visit, her blood pressure continued to
mprove (systolic blood pressure, 120-140s) with Meto-
rolol alone. By 1 year, her blood pressure had normalized,
nd she was taken off all blood pressure medications.
ollow-up CT angiogram and duplex at 1 year confirmed
atency of all four bypass grafts (Fig 3). Her baby was doing
ell at 8 months.
ISCUSSION
Abdominal coarctation. Abdominal aortic coarcta-
ion is rare, accounting for only 2% of aortic coarctations,1
ut often coexists with renal and splanchnic artery disease
80% renal artery stenoses, 22% splanchnic stenoses).2Most
atients present by their early 20s with uncontrolled hyper-
ension due to supra- or intrarenal aortic involvement,
lthough the abnormal development likely occurs in utero.
berrant embryologic overfusion of the two dorsal aortas,
ailure of fusion, viral infection of mesenchymal tissue (eg,
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associated with aortic narrowing and hypoplasia.3-5 Neuro-
fibromatosis type 1 has also been linked to development of
abdominal aortic coarctation.6 With progression of disease,
renal or aortic stenosis results in activation of the renin
angiotensin system. Previous reviews report suprarenal co-
arctations in 11% to 69%, interrenal coarctations in 23% to
54%, infrarenal coarctations in 8% to 25%, and diffuse aortic
hypoplasia in 12%.2,7 The prognosis of untreated aortic
coarctation is poor. Mortality rates reach 90% if the
aortic coarctation is left unrepaired by age 60 due to
uncontrolled HTN and end-organ damage. In untreated
abdominal aortic coarctations, the average age of death is
34 years2 from premature stroke, left ventricular hyper-
trophy with subsequent congestive heart failure, and
renal insufficiency.7
Abdominal coarctation and pregnancy. Pregnancy
presents a unique physiological challenge in patients with
aortic coarctation. Progression of pregnancy is associated
with a decreased response to alpha-1 adrenergic agonists
normally resulting in vasoconstriction, resulting in relative
hypotension from the prepregnant state. Specifically, the
alpha-1 adrenergic agonist mechanism that stimulates
phospholipase C activity causing vasoconstriction is atten-
uated in pregnancy.8 However, it has been demonstrated
that these changes in the expression of alpha-1 adrenergic
receptors are repressed in pregnant rats with subrenal aortic
coarctation.9 Significant increases in systemic blood pres-
sure and proteinuria in pregnant rats with subrenal aortic
coarctation were present at the end of the third week and
Fig 1. Preoperative computed tomography angiogram 3D re-
construction. Stenosis of the abdominal aorta at the origin of the
renal arteries, near aortic occlusion at the origin of the celiac artery,
severe stenosis of the superior mesenteric artery, and bilateral focal
stenosis of the renal ostium.were associated with a reversal of the usual reduction in tlpha-1 adrenoceptor expression found in normal preg-
ancy.
Only a few case reports of abdominal coarctation in
regnancy have been documented.10-12 Dizon et al de-
cribed a 26-year-old woman diagnosed with HTN at age
5 controlled with beta-blockers. During her pregnancy,
bdominal coarctation was detected with magnetic reso-
ance imaging. In another case, coarctation of the abdom-
nal aorta was diagnosed in a pregnant hypertensive patient
resenting with acute abdominal pain and fever.
Beauchesne et al reported one of the largest series (n
0) of obstetrical and neonatal outcomes for women with
horacic coarctation.13 Although abdominal coarctation
ases were not described, results from this study may serve
s a useful reference. Systemic HTN during pregnancy was
ignificantly more common in women with coarctation
58% vs 5%). The study showed similar obstetrical and
eonatal outcomes to those of the general population,
xcept for a modest increase in Cesarean delivery (36% vs
2%). They concluded that women with a history of coarc-
ig 2. Illustration of open thoracoabdominal repair demonstrat-
ng the aorto-aortic, aorto-hepatic, aorto-superior mesenteric ar-
ery, and aortorenal bypasses.ation contemplating pregnancy should undergo formal
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Volume 54, Number 2 Glass et al 513hemodynamic assessment of the site of coarctation prior to
conception and close monitoring of blood pressure during
pregnancy.
Empiric Cesarean delivery is no longer recommended.
However, there are differing opinions regarding the safest
anesthetic management of labor and delivery in aortic
coarctation patients based on severity of disease.14-16 Epi-
dural anesthesia to facilitate vaginal delivery with decreased
sympathetic stimulation and pain associated with maternal
pushing and Valsalva has been favored by some obstetri-
cians in the absence of obstetrical complications warranting
Cesarean section.15-16 Regardless of type of anesthesia or
delivery, early consultation by a team of skilled cardiolo-
gists, anesthesiologists, and obstetricians is recommended.
Surgical repair options. The three conventional re-
pair options for aortic coarctation are described: patch
aortoplasty, aorto-aortic interposition graft placement, and
thoracoabdominal bypass.17-18 Patch aortoplasty may be
preferred when treating focal segments of abdominal aortic
coarctation. However, abdominal aortic coarctation com-
monly includes coexisting splanchnic and renal artery oc-
clusive disease. This frequently requires a bypass. A recent
study of 53 patients who underwent surgical treatment of
abdominal aortic coarctations at theUniversity ofMichigan
(etiology developmental disease [n  48], inflammatory
aortitis [n  4], iatrogenic trauma [n  1]) showed 98%
had aortic and renal artery-related secondary hypertension,
three patients had symptomatic lower extremity ischemia,
and three had intestinal angina.18 Primary aortic recon-
Fig 3. Computed tomography angiogram 3D reconstruction at
1-year follow-up demonstrates patent aortic and mesenteric by-
passes in two projections.structive procedures included thoracoabdominal bypass in6 patients, patch aortoplasty in 24, and interposition graft
or three patients. Control of hypertension was achieved in
7%, and both extremity and visceral ischemic symptoms
esolved in all patients without perioperative mortality.
econdary aortic procedures (5-14 years postoperative)
ncluded patch aortoplasties in five patients. Kuroczynski
emonstrated HTN reduction after surgical repair of aortic
oarctation using interposition Dacron tube graft, Dacron
atch dilatation, and extra-anatomic bypass.19 Early mor-
ality occurred in one patient (4%), and both systolic and
iastolic blood pressures were reduced in all patients (182
m Hg vs 139 mm Hg; P  .001, and 97 mm Hg vs 83
m Hg; P  .001, respectively).
The use of endovascular intervention as primary treat-
ent of focal abdominal aortic coarctation without visceral
r renal arteries involvement has been increasingly de-
cribed.20 Although endovascular repair is a possible alter-
ative to primary open repair, prospective randomized
omparison outcomes are lacking. The treatment of choice
emains open surgical revascularization, which should be
ndividualized based on the location and length of the
ortic stenosis and whether visceral vessels are involved.
Coarctation of the aorta most frequently occurs distal
o the attachment site of the ligamentum arteriosus and
nfrequently isolated to the midabdominal aorta. Hemody-
amically significant stenosis may cause uncontrolled HTN
nd other arterial insufficiency symptoms in adolescents
nd young adults. This is an interesting case report of a
oung pregnant patient with a relatively rare midabdominal
ortic coarctation who developed severe pre-eclampsia dur-
ng pregnancy. Open aortic repair appears to have resolved
er HTN, lower extremity claudication, and mesenteric
ymptoms.
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